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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the control unit for electrostrictive actuators which 
avoided the danger of the high voltage for a drive while controlling an electrostrictive actuator. 
[0002] 

[Description of the Prior Art] Piezo electric crystals, such as a piezo-electric element, are very highly 
precise, and can control the minute amount of displacement by voltage to impress. Therefore, it is used 
in recent years as a driving source of actuators for vehicles, such as an actuator for positioning of which 
the precision of a precision pointing device etc. is required, and a damping-force switching control of a 
shock absorber. Moreover, in order to drive the aforementioned electrostrictive actuator, it is necessary 
to impress the hundreds of volts high voltage. Therefore, the safety practice when an open circuit, a 
short circuit, etc. of wire harness occur is given. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the case where it is included in vehicles was 
mainly assumed according to the conventional control unit for electrostrictive actuators, the situation 
that a man like a machine tool touched directly was not fully considered. Furthermore, since in the case 
of a sheet metal bending machine as shown in d ra wing 6 there was a possibility that the aforementioned 
high voltage for a drive may leak on a human body when wire harness c bent, and it is bit and crowded 
between a dice and punch, or it is damaged by the tool etc., covering of the aforementioned wire harness 
c which connects the control unit b for electrostrictive actuators with electrostrictive actuator a is 
damaged and people touch there, it was risk. 

[0004] Moreover, although an unusual charge-and-discharge command signal is not inputted into the 
control unit for electrostrictive actuators as long as there is no breakage of a microcomputer etc. when 
assuming it as the object for vehicles, when used for the aforementioned machine tool etc. as a general- 
purpose type electrostrictive actuator unit, the control unit for electrostrictive actuators is formed by the 
analog circuit as cheap composition. However, in this case, the aforementioned control unit for 
electrostrictive actuators is combined with system units, such as a general-purpose microcomputer, 
amplifies the charge-and-discharge command signal from a system unit hundreds times by the analog 
circuit, and is controlling the electrostrictive actuator by a user's hand. Therefore, since there was a 
possibility that the aforementioned high voltage for a drive may become higher than an allowed value, 
and may leak by them since it is further amplified by a user's programming mistake, the selection 
mistake of an interface, etc. with an electrostrictive actuator control unit when the charge-and-discharge 
command signal from a microcomputer becomes high, it was risk, this invention was made in order to 
solve the above-mentioned technical problem, and it aims at offering the high control unit for 
electrostrictive actuators of safety by preventing the short circuit of the high voltage for a drive. 
[0005] 

[Means for Solving the Problem] The control unit for electrostrictive actuators characterized by this 
invention establishing a command signal malfunction detection means to detect the abnormalities of the 
aforementioned charge-and-discharge command signal inputted into the aforementioned electrostrictive 
actuator control unit in the electrostrictive actuator control unit which controls charge and electric 
discharge of the high voltage to an electrostrictive actuator by the charge-and-discharge command 
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signal, and controls this electrostrictive actuator by it with an electrostrictive actuator control unit 
according to claim 1 as a concrete means for solving the above-mentioned technical problem is offered. 
Moreover, in the electrostrictive actuator control unit which controls charge and electric discharge of the 
high voltage to an electrostrictive actuator by the charge-and-discharge command signal, and controls 
this electrostrictive actuator by it with an electrostrictive actuator control unit according to claim 2, the 
control unit for electrostrictive actuators characterized by establishing a harness malfunction detection 
means by which shielding wire detects the abnormalities of the wire harness which connects the 
aforementioned electrostrictive actuator control unit and the aforementioned electrostrictive actuator is 
offered. 
[0006] 

[Function] According to the control unit for electrostrictive actuators of the above-mentioned 
composition according to claim 1, a command signal malfunction detection means detects the 
abnormalities of a charge-and-discharge command signal inputted into an electrostrictive actuator 
control unit. According to the control unit for electrostrictive actuators of the above-mentioned 
composition according to claim 2, a harness malfunction detection means detects the abnormalities of 
the wire harness which connects the control unit for electrostrictive actuators, and an electrostrictive 
actuator by shielding wire. 
[0007] 

[Example] One example of the control unit for electrostrictive actuators of this invention is explained 
with reference to an accompanying drawing. D rawing 1 is the block diagram showing the whole this 
example composition. As shown in draw i n g 2 , the laminating of two or more one electrode board 1 0 
and piezoelectric device 1 1 of every is carried out by turns, and an electrostrictive actuator 1 is 
constituted, and it connects in parallel electrically, and expands [ electrostrictive actuator ] each 
piezoelectric device 10 in the direction of a laminating and contracts according to the amount of increase 
and decrease of applied voltage. 

[0008] The high- voltage generating circuit 2 which constitutes a high-voltage generating means consists 
of composition shown in drawin g 5 , and is using the switching regulator (NEC upc494) IC 20 by the 
single mode. The secondary coil of a flyback transformer 2 1 is made to generate the high voltage from 
the source of a low battery by switching the current which flows in the primary side coil of a flyback 
transformer 21 by FET22. The current by which induction was carried out to the secondary of a flyback 
transformer 21 is rectified by rectifier diode 23 by switching of primary side current. The rectified 
charge is stored in a capacitor 24 in the form of an electrostatic energy. Secondary voltage 
+hyperventilation is held here +600V by making the voltage of 2-3 V which were pressured partially by 
resistance 25 and 26 feed back to a switching regulator IC 20 by the operational amplifier 27. This 
voltage of +hyperventilation=600V is a high voltage impressed when expanding an electrostrictive 
actuator 1, and as shown in drawing 1 , it is sent to terminal 3T4 of the charge-and-discharge circuit 3 
from terminal 2T1 . 

[0009] As the charge-and-discharge circuit 3 which constitutes a charge-and-discharge means is shown 
in draw ing 1 and drawin g 3 , the charge command signal from the external system unit (chosen by the 
user) 9 is inputted into the gate of FET3a through terminal 3T1 . Moreover, an electric discharge 
command signal is similarly inputted into the gate of FET3c through terminal 3T2. The drain of FET3c 
is connected with the source of FET3a through resistance 3b, and the source of FET3c is connected to 
GND through 3d of resistance. The drain of this FET3c is connected also to + side of an electrostrictive 
actuator 1 through 3T5 and wire harness 7a. It connects with terminal 3T6 from wire harness 7b, and - 
side of an electrostrictive actuator 1 is connected to GND through resistance 3e. Moreover, the voltage 
of an electrostrictive actuator 1 is divided by 3g of resistance and 3h of resistance connected with 
terminal 3T5 between GND, and it is outputted to terminal 3T3, and since this voltage Vfe is 
proportional to the elongation of an electrostrictive actuator 1, it is fed back to a system unit 9 as desired 
value at the time of point to point control etc. Moreover, in order to discharge the charge of an 
electrostrictive actuator 1 by prohibition instructions of an inhibit circuit 2, diode 3f is prepared. 
[0010] When a charge command signal is inputted into terminal 3T1 of the charge-and-discharge circuit 
3 as a command signal of positioning from a system unit 9, FET3a flows, and +hyperventilation (600V) 
generated in the high-voltage generating circuit 2 is impressed to an electrostrictive actuator 1 through 
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resistance 3b and wire harness 7a. By the charging current's Ich flowing to an electrostrictive actuator 1, 
and this electrostrictive actuator's 1 developing, and comparing a charge command signal with the 
feedback signal Vfe which can carry out the monitor of the amount of extension of an electrostrictive 
actuator 1 by it, the high voltage is impressed until it reaches positioning desired value. Moreover, when 
an electric discharge command signal is inputted as a command signal of positioning from a system unit 
9, FET3c flows and the stored charge of an electrostrictive actuator 1 discharges to GND through wire 
harness 7b, FET3c, and 3d of resistance. By it, the discharge current Idc flows to an electrostrictive 
actuator 1 , and this electrostrictive actuator 1 contracts. And an electric discharge command signal is 
compared with a feedback signal Vfe like the time of charge, and it discharges until it reaches 
positioning desired value. 

[001 1] As the command signal malfunction detection circuit 4 which constitutes a command signal 
malfunction detection means is shown in drawing 1 and drawing 4 , the charge-and-discharge command 
signal from the external system unit 9 is inputted into terminal 4T1. And it separates into diode 40, the 
positive voltage by resistance 42, and the negative voltage by diode 43 and resistance 45. When positive 
voltage is compared by the unusual judging voltage Vref and the comparator 48 which were pressured 
partially by resistance 46 and resistance 47 and a positive command signal exceeds the unusual judging 
voltage Vref, the output of a comparator 48 switches from highness to a low. Negative voltage is also 
compared by unusual judging voltage- Vref and the comparator 51 which were similarly pressured 
partially by resistance 49 and resistance 50, and the output of a comparator 5 1 switches [ a negative 
command signal ] from highness to a low a low case from unusual judging voltage- Vref. 
[0012] Moreover, the feedback signal Vfe which carries out the monitor of the amount of extension of 
an electrostrictive actuator 1 at the time of point to point control etc. as well as the aforementioned 
command signal is inputted into terminal 4T3, diode 44 and resistance 45 separate negative voltage for 
positive voltage by diode 41 and resistance 42, and a comparator 48 and a comparator 51 perform an 
unusual judging, respectively. A transistor 52 will be turned on [ it ], if a comparator 48 or a comparator 
5 1 detects the abnormalities of a command signal or a feedback signal and an output switches from 
highness to a low. 

[0013] A transistor 53 and a transistor 54 are turned on [ them ], and by resistance 55 and resistance 56, 
Vcc (15V) is pressured partially by it and it is inputted into the system unit 9 of the terminal 4T2 shell 
exterior as an unusual judging signal. The external system unit 9 suspends the output of the command 
signal of charge and discharge with this unusual judging signal. Moreover, a switch is formed between 
an electrostrictive actuator 1 and GND, and if it is made the method with which a system unit 9 makes 
the charge of an electrostrictive actuator 1 discharge compulsorily, reliability can be raised more. 
Moreover, simultaneously, since it connects with terminal 4T4, the collector terminal of a transistor 54 
inputs an inhibiting signal into terminal 6T1 of the below-mentioned inhibit circuit shown in dra w ing 5 . 

[0014] As shown in the bottom column of d rawing 3 , using the shield line 8, the harness malfunction 
detection circuit 5 which constitutes a harness malfunction detection means detects the leakage current 
of aforementioned wire harness 7a and wire harness 7b, integrates with the abnormalities of wire harness 
7a which connects the charge-and-discharge circuit 3 and an electrostrictive actuator 1 , and wire harness 
7b, and detects the abnormalities of wire harness 7a and wire harness 7b by it. Terminal 5T2 of the 
harness malfunction detection circuit 5 are connected with the shielding wire 8 around which wire 
harness 7a and wire harness 7b are looped. 

[0015] And it connects with a comparator 5h inversed input terminal through resistance 5a, and 
capacitor 5d is connected in parallel and terminal 5T2 constitute RC integrating circuit. On the other 
hand, 51. of constant voltage power supplies is connected to a comparator 5h noninverting input 
terminal, and reference voltage VTH is made. Transistor 5i for an unusual judging signal output and 
transistor 5n are connected to a comparator 5h output terminal in parallel. This transistor 5n, when 
comparator 5h carries out an unusual judging and becomes a low signal, the state is held. The collector 
of transistor 5i is connected to output terminal 5T1 to a system unit 9 through resistance 5j. Moreover, 
the collector of transistor 5i is connected to output terminal 5T3 to an inhibit circuit 6. On the other 
hand, pull-up of the transistor 5n base is carried out to Vcc (15 V), it connects with a comparator 5h 
inversed input terminal through 51. of resistance, and the emitter forms the holding circuit. Resistance 5b 
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is input-impedance resistance for the cure against a noise-proof. Zener diodes 5c and 5k are the objects 
for circuit protection. Moreover, it connects with the unusual display turned on at the time of 
abnormalities through 5f of resistance at the collector side whose Light Emitting Diode5g is transistor 
5n. 

[0016] An operation of the harness malfunction detection circuit 5 is explained, biting - being crowded 
— etc. — if abnormalities occur, since the core wire and the shield line 8 of wire harness 7a or wire 
harness 7b will flow, the high voltage which is +600V is not impressed to an electrostrictive actuator 1 , 
but the shield line 8 is impressed to it by capacitor 5d of the harness malfunction detection circuit 5 
through through resistance 5a And the potential of a comparator 5h inversed input terminal rises 
gradually by resistance 5a and capacitor 5d RC integrating circuit, and if a reference potential VTH is 
exceeded, a low signal will be outputted comparator 5h. By it, transistor 5n is turned on [ it ], VCC 
voltage is again impressed to a comparator 5h inversed input terminal through resistance 5e, since Vcc 
potential is larger than a reference potential VTH, comparator 5h, outputting a low signal is continued 
and Light Emitting Diode5g lights up. And by the comparator 5h low output, transistor 5i is turned off 
[ it ], and Vcc (15 V) is pressured partially by resistance 5j and 5m of resistance, and it is inputted into 
the system unit 9 of the terminal 5T1 shell exterior as an unusual judging signal. Moreover, 
simultaneously, it connects with terminal 5T3, and the collector terminal of transistor 5i inputs an 
inhibiting signal into terminal 6T1 of the inhibit circuit shown in drawing _5 . 
[0017] Terminal 4T4 of terminal 6T1 and the command signal malfunction detection circuit 4 and 
terminal 5T3 of the harness malfunction detection circuit 5 are connected, and the inhibit circuit 6 which 
constitutes a prohibition means is formed in one with the high-voltage generating circuit 2, as shown in 
drawing 1 and dra wing 5 . Terminal 6T1 is connected to the base of a transistor 60, and the collector of 
this transistor 60 is connected to the base of a transistor 61, and the base of a transistor 62. The emitter 
of a transistor 60 is connected to the primary side coil of the flyback transformer 21 of the high- voltage 
generating circuit 2. The collector of a transistor 61 is connected to the gate terminal of FET22 of the 
high- voltage generating circuit 2, and an emitter is connected to GND. The emitter of the 
aforementioned transistor 62 is connected to GND, and a collector is connected to the source E of a low 
battery, and the base of a transistor 63. The emitter of a transistor 63 is connected to GND and a 
collector is connected to the base of FET64. 

[0018] If the command signal malfunction detection circuit 4 or the harness malfunction detection 
circuit 5 detects abnormalities and an inhibiting signal is inputted into terminal 6T1 of an inhibit circuit 
6, a transistor 60 will turn on and a transistor 61 and the transistor 62 of the high- voltage generating 
circuit 2 will be turned on [ them ]. By ON of a transistor 61 , FET22 for upstream switching of the high- 
voltage generating circuit 2 stops, and generating of the high voltage is forbidden. Moreover, the 
transistor 63 of the high- voltage generating circuit 2 is turned off [ it ] by ON of the transistor 62 of the 
high- voltage generating circuit 2. By it, FET64 connected to the secondary of the high- voltage 
generating circuit 2 is turned on [ it ], and forcible electric discharge of the electrostatic energy stored in 
the capacitor 24 is carried out. Furthermore, since 3T4 of the charge-and-discharge circuit 3 are 
connected with terminal 2T1 of the high- voltage generating circuit 2, the charge of an electrostrictive 
actuator 1 also carries out forcible electric discharge through diode 3f of the charge-and-discharge 
circuit 3. 

[0019] Next, the operation of the whole this example by the above-mentioned composition is explained. 
If a charge command signal is outputted from a system unit 9, it joins terminal 3T4 of the charge-and- 
discharge circuit 3, and from wire harness 7a, driver voltage +hyperventilation=600V which the high- 
voltage generating circuit 2 generated will be impressed to an electrostrictive actuator 1, and will charge 
an electrostrictive actuator 1 . If an electric discharge command signal is outputted from a system unit 9, 
the stored charge of an electrostrictive actuator 1 will be discharged through wire harness 7b. At this 
time, the abnormalities of a command signal are detected in the command signal malfunction detection 
circuit 4, and the abnormalities of a harness are detected in the harness malfunction detection circuit 5. 
[0020] If abnormalities are detected by the command signal malfunction detection circuit 4 at a 
command signal, while an unusual judging signal will be outputted to a system unit 9, an inhibiting 
signal is outputted to an inhibit circuit 6. Moreover, like the time of being the abnormalities in a 
command signal, if the abnormalities of wire harness 7a or wire harness 7b are detected in the harness 
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malfunction detection circuit 5, while an unusual judging signal is outputted to a system unit 9, an 
inhibiting signal will be outputted to an inhibit circuit 6. If an inhibiting signal is inputted into an inhibit 
circuit 6, an inhibit circuit 6 forbids generating of the high voltage by the high- voltage generating circuit 
2, and the high- voltage generating circuit 2 will carry out forcible electric discharge of the charge of an 
electro strictive actuator 1 while carrying out forcible electric discharge of the charge of a capacitor 24. 
[0021] As mentioned above, once the command signal malfunction detection circuit 4 and the harness 
malfunction detection circuit 5 which detect abnormalities detect abnormalities, they will maintain a 
malfunction detection state, even if an unusual cause is canceled, they do not perform control of an 
electrostrictive actuator 1, and they do not cancel an abnormal condition until it once drops a power 
supply and they reclose it. Therefore, since the control unit for electrostrictive actuators does not operate 
until essential abnormalities are removed while detection of the unusual generating section becomes 
easy, safety can be raised further. 

[0022] Although electric discharge of the stored charge of the electrostrictive actuator 1 at the time of 
unusual generating in this example like described above is performed using the charge-and-discharge 
circuit 3, it is also possible to prepare a switching transistor etc. between an electrostrictive actuator 1 
and GND, to short-circuit the direct electrostrictive actuator 1 and GND at the time of unusual 
generating, and to make it discharge. In this case, in order not to discharge through wire harness 7, 
safety improves further. In addition, although the monitor of the position is carried out in this example 
with the signal Vfe which used the voltage of an electrostrictive actuator as measurement of desired 
value, such as positioning, and was divided by Resistance 3g and 3h, the variation rate of an 
electrostrictive actuator may be measured using a position sensor etc., and the monitor of the position 
may be carried out by the output signal. 

[Effect of the Invention] The control unit for electrostrictive actuators of this invention has the 
outstanding effect of having the above-mentioned composition and having high safety by preventing the 
short circuit of the high voltage for a drive, and generating of the unusual high voltage. 

[Translation done.] 



http.V/www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgiejje 12/17/02 



(19)H*B#HF^ (J P) (12) & ift & n (A) OUfHHIH&MM 

#H¥7- 183588 



(43)&HB ¥*£7#K1995)7JJ21B 



(51)Inta. e 






FI 




HO 1 L 


41/09 








GO 1 R 


31/02 








GO 5D 


3/00 


G 7740 -3H 






H02N 


2/00 


B 












HO 1L 


41/ 08 K 










»5fcg0>»2 FD fc£ 7 H) 


\ |fl| KC VTK IT 




ttR¥5-347424 


mmmx 


000004260 










B*1i§6Hc5£&*fc 






¥^5 (1993) 12)3240 














mm 






























Hill 3$r- 




























(72)SKB^ 

























(54) [5B93©£flt] fE*7^?aI-?ffl^fflS|a 



^mth V -f -W^^x 7a, 7b cOBrS^cOSJf £ 



cT3 



.x, UK 



1*1 

• it M 



»-f x 



ft 



... Hsttlli 

Bit 



(2) 



#^¥7- 183 588 



t £SrSs^l> *x<^M?££ 
[0001] 

i 3 iz ^tz&mT7^^~mMwmizmt& t>o 



[0002] 

[^*oeiff] ^ym^cn&mm±m\\-tz>mmz 

^ftSfiS^ffiT^^X-^^K i/ 3 . y ^7/y 
[0003] 

BIT 7*.*x-*fl§KfB|aBc J; * ^ tiffi^a 

Mmimtiz* i 3 *r»£-hhci!* lx v *sta»o 
>t. metz^-xo^m^mifMJim^m^^: 

flE«T^^ A x-^afcfb«T^f-^X-^ffl$lJ^ 
^Sb §rg§g^~& lulBV-f -W v- ^X c (TMWfiffiM. 

[0004] a*:, ^wfflts^trv^^-fc^ v 
c t; aa-v mttLimm&kizim 9 4 ycommr 



r^-u^mmzx^xmsmzmmtxsMT^^^ 

—?%®mLX^&„ tot, a.—- fcom^y^yy 
-f >^-7*>fXt0@fS?Sx^t'tJ:-oT. v 

x-^fflM«SB*iiflH-* its awt^-s . 

[0005] 

ffi«T? f - AX-^c^flSEEcTjjMB J:t£R8£ft!K)f 

*x-^jsswieaE*tjift$^ 4> ^ «^2ie«£ 

izi ^XE.mT7^^~?;\cr>ftW±cr>3EnisJ:?fiM 

MimmLxmsmr^^-^— ^^mwr &Etnr7 

%m$mk buiee«t^^-ax-^ k zmtt&yj^ 
30 ^-^xwrn^Zzs-iismizx ~>x®&t&j\~*x 

[0006] 

^^-fmwmmzA^ti&mmm^m^mn 
tvYmzx^x. sxr^^^-^mmmmmkss. 

[0007] 

mm*&timm&$mLxwim-t& . m 1 i&mmm 
im 2 fc^r i 3 te. i o t ffiis-T i 

1 & 1 «C^X£t2«JHLTlija3*L. 1 o 

tewmmzmnzmmzti. mxt&BnmutKjstT 
so [ooos] mm&^&&rsxE8tekMB&2i± 



(3) 

3 

HSfc^tlffifc^&O. X^f »/f>/V^xl/-? I 
C (03^upc494) 2 0£v-y^;Ht-K > e 

MZWx&ntfl* F ET 2 2TX4 v^~y Z\b\Z 

±9. flSmfe^7^A. / ?^>-x2l<7>2M8 

^-OK^tt^fS^-es i>coT$>& . l 

x>f v^-yfizZ.*) . ^^J'tvfh^y^ \<r>Tfc 

mmm^itft-wm.. mi?* ^K2 3 \zxmiz 

*)V^(DWCMX.L>ta> „ ^CT-2<^ffla«ffi+HVtt. 10 
ffijt2 5 , 2 6{rr#ffi$;M£2-3 Vco^ffi^MSJS 
B2 7W7fymiWl C20t7-<- 
KA>y 7 3-£4 £ £ fc: J: + 6 0 0 VCr&ft3il& . 
,!»+HV=6 0 0VcoiEli, ffi^T^^X-^l 

SF2T1 *>&%mEU& 3 Offi? 3 T 4 lz$kt>tl& . 

[0009] 5asc«#s^»si««[giS3 j±a i &v 
i vmmztiz- ) 9*^^wt^-fi^w3 t i £ 

3 T 2 Srtf- LT F3tK£ F E T 3 c Y 
iZXtiZtlh* FET3aW-XtFET3c»Kl/ 
■i yiPmk3h^VXmW.^iX^ FET3cW-X 
te&ifc3d£^LTGNDfcg^§:h.&„ MFET3c 
CD Mi 3 T 5&tA7 -^/n— *X 7 a S-^LTJE 

jlX— ^ 1 co-fflti^-f ^v\-:r-X 7 b frtMJ-3 T 6 
(Cfl6RS*U ffitfi:3e^^-LTGNDfcgS^§ixS„ 4 
fcaffF3T5i:GNDiaWcS5R»*lS|Siii3gtiSR3 
h £ J: 9 ffi«T^ f-*x— * 1 OVE£?4HH3*iT?B? 30 
3T3(£ffi*5*L. -TcO^ffiVf elJfEfT7fiX- 

fc. «±IUS&2<7)«±^=J:-oTffi«T^^AX-^ 

i ^)Wf^ifes-r 4fc«>tc. *-v3f &mtt>tL 

[0010] yXfAa^ 7h9 tf»6ffiS8W>*>»^i 
L-C*SSt^i-¥*%SWIlIJ»3«JB?3T 1 fcA 
*S*tfct&ttFET3a^|«U iff®±?&4i|nIJ&2 
•C4)£3*lfc+HV (60 0V) j&fi£3btJj;t)fv 40 
>f-*VN-*X7aiHM/C\ ffif7?fj.x- ? 1 (cEp 

SIS I ch*^iE*tTaBE«r^f-jLX-5' 1 ;WHU 3fc 

%z,7i~ y-rtv ^m^-v f e * jt«frs i fc fc <t 0 » 

fc. ^x-tsao.— •? f 9fyt>{mmb<7>m^m^k lx 
im&^mm?AjjZiifzmz^ fet3c#s«. 

7b. FET3cJ>J:t/ffii)L3d^trGND{CJfe« 50 



#lfiPF7-l 83 588 

4 

& i de36^stfiTitff*r ^^ax-^ i &wmt& . ^ 

[ooii] m^m^mimii&&*jfcm^m^mm 
ax^7 b 9 A 1 ^mmnm^m^-fr^i t i t^A^j 

3*L&. ^LT. ^>f3r—P4 0kaat4 2fcJ:4jEO 
W£b » ^ #- H 4 3 fc«aS4 5 fc.fc 4fltf«B3c# 

msn*. sEaym&mssiA etwLA nz^xftfe 

StUfeSSWffiSffiV r e f fc 3 — ^ 4 8TtiM 

3iU R»flg«EV r e f £ jE<&f&frm-^**»£*« 

^ 3WN°P-^4 8coai^J36W*^a'>tfl]0^t> 

s . a©*£Ei> mmz&tfL4 9 1 mm s o k i ^ t^j-e 
i o o 1 2 ] afc. fflaKftBwmf^dEST^f-jLX 

— ^ 1 0#S*^^—^-t-4 7 - ? fif-V f e 
fex «H&^t#f:Hat3ffF4T3ft:^S*t. IE?) 
*EE**W *-K4 1 fcfi!«:4 27. n.<rMB£74* 
-H44k^t4 5"C4HiLr. -Wl-Wi. 3^fl/- 
^48, ny^w^SK'^flg^ffo,, nwsv 
— ^4 8*)t*i=iy^V— ^ 5 i jS^^I-^^^U^ 

ic«)0m^4k, b^y> ? x^5 2*^>'{^4„ 
[0 0 13] W-ioT. Y^y-JX^5 3m^hy 
yy^^5 4^yfc:^t, ffiSi5 5fcffili5 6^J; 

otvc c (i5v) ^m^tixm^mm^-tL 
ax^ 7 b giifEtr^fiX-^ i ««?t^^jwt 

SatHftfc. N5>'> ; X^54«r2P'^^i^p{± 
JSH t 4T4fcS*63*i««:». H 5 (c^TtBftiWfehlil 

[0014] ^N-*xa««ai^a$:*r/\-*>^« 

^SHI^5tt03TJ»i:*-rJ:3fc. 3£Sfc€EI&&3i:jE 
t77f*x-^ 1 ^S»S7-<tA-^7 
?4-^v-*X7b<0fi?g£. ^K^-08S-JfS^ 
"ClflEV-f ^X 7 aSW'ft/^-^XT bCO'J 

^X7aS.tXV^-V^-^X7b6D^&^ttit-4o V 
4 -\vv-*x 7 a07>f ^\-^.X 7 b fc^|§ix4 
^F|8t ^-*Xf|^ffi|IIgg5cDiKPf 5T2 



(4 

5 

[00 15] -ei/r x Sirf 5T2i2J£in;5 a^Un 
n Is-? 5 h <3#KteAA*B^fc« . 5 

*JX? 5 nfi. 3 y^- 9 5 iiimWftfc LTO^fg 
CD3 1/ ^ ^fiffiSt 5 j &-frLX yXfA x - y h 9 -^CD 10 
5iOTW? f i£lihlIIK 6 "JrffifflBF? 5 T 3 (CffiR 
( 1 5 V) /\7;P7-/7L, x== >y ^U^£5 1 £tf-L 

;*H yf-^yxffiSlT-*^ . *y ^^y>f st— H 5 c , 

^JBt=ffli& 5 f trtf- LT L E D 5 g # h =yV*JX 9 5 
n<D3 1^? ?H£flgR3*L& o 20 
[00 16] ^\-*X»««iaj|g»50ffffl*iK»t 
£. 36»»;»!StifClS«!*gi*-r4J:. y>f-W\-*X 
7a^ >7>f -V^-^X 7 b OXES&fc ;P Y^^> 
%ifm&sfrl>t&>^ +6 0 0Vc0ftmEEt±ff«T^f-^ 
X— * 1 fcfflftl3*l.i*5. — ;W K5-f >8 fcilUgtS 5 a 
Lr^N-^XS«tftaJHI» 5 con y-ry^ 5 d fcffl 

^ 5 n \z*£ 0 Vccaffift^E 5e^Lt3 y^° 
5 hcORKA^Sf t=SVWanS!HTs Vc cm 

Oft^Jfc&UWt* LED5gAfjfijtrti. -ft 
rjyyW-^ShtOd^aiACcfcoT. h^y^'X 

c c ( 1 5v> &ftB$tvzmg;m%.m-zjk lx. m=f 

3 wsiistu a 5 {/^mtm^SFfer 1 tsijb 40 
[0017] m±tt&f&m&m6imimm5 

SS&SfU B«ffi»ftliIH2t-#Wt:a»t6*i4. ffi 

tF6tkj. h9y^x^6 0co<-xfc^$^. g 
b7yy'x^6 o^ni^^is. v^y-Jx^^ioy^ 
-XRtfh?y=Jx?€>2<D'<.~xl,zmMi$ix&„ 
y-Jx9 6 OtfOxS «y ^{iiSlKO^fePniSf 2 cDX :? W A 
>y^h?VX2 1<01%H3>r;P{d3SR3^. h^y 50 
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6 

S/X^6 lC03l/^^{i. a«ffi^lHSS2C0FET2 

S*U 3 J/? ^ttiR^£E^E fc h *yyi?X? 6 3CD<- 
Xt£$i^£*l&. h7>yX^6 3c?>x$ 7?(iGND 
fcS&KSfU nl/^^{4FET6 4(7)'<-X(C^ig§^ 
S. 

10018] m^m^mrnmmnAxn^-^xmm 
*ajB»5#jis£i*ifii/t. #itiHji86?*?6Ti 

£%±^ftAft3ii-& k „ h ^yy'X^ 6 O^VL 

? y ^x? 6 i Rxmm&^m^2co }. ^y s;x 

^62*^yt^i.. h7yy'x^6iwy{;j;^ 
^«E^fe0!^2c?)-}Xi|x-f v^-yymcriF ET 

£E^felsiJ&2toh7y> 7 x^6 2co^-ytJ:- ? T. 
B3mMU2<7)h7yzsX?6 3&*7lz%:&, Ztilz 

x^x. iKn&mL®ffi2<?>2d:wfrim%iihFET 
2T i tffim®m&3T4tfmmztix^&fi:isb. 
[0019] mziszm mz x &*mmcoi£fcff)imi 

\Z^\ iXWtmi-& . yXfA^ y h 9 *»4>^Wg^fi 
fl«Emms&2^^feL^igiW 
JI+HV=6 0 0 V^^ESSC^HI^ 3 C0m"3 T 4 (^JD^ 
0. 7^f+A-^X7aW> fflT^fiX^ ^ltC 

ffiJra^TffiST^^-AX— i >-X^A 

i--y h 95&^J!mt^^'tK*§tl.& fc . ^^f^N 
-*X7 b ZfrLXSMTf? *x-^ 1 «#S«if^ 

[0020] m^m^-mmmiiim^4 tc i ^ t^«^- 
tzmmmaizti&k. »j«f^yxf^7 
b 9 Kta^i sa-g. kkhiz^ m±mm fc»±fs^ai 

^^^S. ^-^XJI^ffillli&ST'^-^/v- 
^X 7 a * ^rfiW^v-^X? b<^j^|fttBSfLS 

Ax- y b 9 tJiJ^Stt-l. k k t> fc. »ihHIM6 
<I-f#ai:*j3*iS. «±@g&6{c«ihftWA'3$ix& 

tiWtWW-i k k i> fc . E«T^if-^x-^ l «m 

[0021] mT&Ltc k o iz. mmtkib't&i&tmQ- 

Mm%iixi>mmT7r^x--?i<r>®mmiyf^ « 
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[0022] Ja±SB"Cfc «fc d (c, :*»»Cttli?Kf§4. 
(t. M^SI4tifti±ittgffiSr^^Aa:-^ l GND 



[02 ] sMT^^h^-^^mm^tmwmx'h 
[03 3 ^i5cBtns&atx^-^xp^iaiinisst^tii 

&0T&S„ 



&m3 S, 3 hTJHWUfcfiirv f eiCj: 



[05 3 WBS^KJU/SyjSBS^IIIIM^ft 

l...ffitm A x^, 2...BSBS&*lslfik 
3...*RWg». 4...J&Wi^S««Ki}EI». 
5...^-^fl^tf«, 6...StiLIIU8k 7a, 
7b...»M-Vv-4-X. 8...^H. 



[013 



[02 3 



\-s X. T *■ ■» = h 
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its iK *rt 



7a 
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BR 



ha 




BFi6B:»SH« 
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i 3h — i i 



5 



5k 



Vbc(l5V)^l^5m 

mm 

j * 5f WJ i 
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